Modern role of sacrospinous ligament fixation for pelvic organ prolapse surgery—A systemic review  by Tseng, Ling-Hong et al.
Available online at www.sciencedirect.comScienceDirect
Taiwanese Journal of Obstetrics & Gynecology 52 (2013) 311e317
www.tjog-online.comReview Article
Modern role of sacrospinous ligament fixation for pelvic organ prolapse
surgerydA systemic review
Ling-Hong Tseng a, Ilene Chen b, Shuenn-Dyh Chang a, Chyi-Long Lee a,*
aDepartment of Obstetrics and Gynecology, Chang Gung Memorial Hospital Lin-Kou Branch and University of Chang Gung School of Medicine,
Kwei-Shan, Tao-Yuan, Taiwan
bCentre for Bioinformatics and System Biology, Genomics, Proteomics and Bioinformatics Pty Ltd, Sydney, New South Wales, Australia
Accepted 27 November 2012AbstractPelvic organ prolapse (POP) is a common condition in women. Women with POP often experience pelvic discomfort, urinary and fecal
problems, sexual dysfunction, and an overall decrease in their quality of life. Surgical treatment is a feasible option if conservative management
fails. Various surgical techniques have been proposed to correct POP with or without the use of graft material. Owing to recent U.S. Food and
Drug Administration warnings about mesh-related complications, sacrospinous ligament fixation (SSF), as a traditional vaginal procedure, may
play an important role again. To answer this question and evaluate quantitatively the efficacy of SSF in POP, we conducted a systemic review of
the available data about SSF and POP. Interventions had to include SSF as a point of attachment. To eliminate confounding bias and effect
modification, at least one arm must include SSF without mesh or graft. All follow-up periods were allowed. Information on the following
parameters was extracted and entered into a database: study design, type of intervention, number of patients, follow-up in months, cure rate,
recurrence rate, intra/postoperative complications, and/or uni/bilateral, preventive/therapeutic, or concomitant procedures. Published papers from
the years 1995 to 2011 were selected for analysis.
Copyright  2013, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Pelvic organ prolapse (POP) is a common condition in
women, and its incidence increases after menopause [1,2]. It
occurs when the pelvic organs, such as the bladder, uterus, and
bowel, fall or slip from their original position into or through
the vagina. Although not a life-threatening condition, women
with POP often experience pelvic discomfort, urinary and anal
incontinence, sensory and emptying abnormalities of the lower
urinary tract, sexual dysfunction, and an overall decrease in
their quality of life.* Corresponding author. Department of Obstetrics and Gynecology, Chang
Gung Memorial Hospital Lin-Kou Branch and University of Chang Gung
School of Medicine, 5 Fu-Hsing Street, Kwei-Shan 333, Tao-Yuan, Taiwan.
E-mail address: 3g7330@yahoo.com.tw (C.-L. Lee).
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http://dx.doi.org/10.1016/j.tjog.2012.11.002The sacrospinous ligament courses from the ischial spine to
the lateral aspect of the sacrum and fuses medially with the
sacrotuberous ligament (Fig. 1). Sedera [3] was the first to use
the sacrospinous ligament as a secure point of attachment for
patients with vaginal vault and uterine prolapse as early as
1958. Richter [4] popularized the procedure in Europe in
1968, and by 1971, Randall and Nichols [5] introduced the
technique to the USA.
Sacrospinous ligament fixation (SSF) keeps the vaginal axis
in the midline and enables adjustment of the vaginal length.
Indications have expanded to include posthysterectomy enter-
ocele [6] and controversial prophylaxis for posthysterectomy
patients at an elevated risk of subsequent vault prolapse [7e9].
As a vaginal procedure, sacrospinous ligament suspension en-
ables concurrent management of anterior and posterior vaginal
wall prolapse,which is present in no less than two-thirds of cases
with total prolapse [10]. Other advantages of sacrospinouscs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. (A) Sacrospinous ligament fixation for proper suture location (), at a
point two finger breadths medical to the ischial spine (right index finger). (B)
The upper vaginal is secured to the sacrospinous ligament, restoring vaginal
wall support and correcting prolapse.
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general anesthesia, resulting in fewer complications and less
postoperative pain, greater cost effectiveness [11], a shorter
hospital stay, decreased blood loss, and preservation of coital
function [11e13]. Thus far, this strong ligament has been
applied for apical support procedures for many decades.
Recently, high recurrence rates of POP have led surgeons to
seek more durable surgical interventions with the use of graft
material to augment prolapse repairs. The Society of Gyne-
cologic Surgeons formed a systematic review group to provide
up-to-date systematic reviews and practice guidelines on
important gynecological surgery topics. The first topic chosen
was the use of graft materials in the transvaginal repair of POP.
Previously reported findings of systematic reviews and pub-
lished guidelines on the use of graft materials in vaginal
prolapse repair have raised great concerns [14,15]. Mesh
exposure or extrusion through the vaginal wall, erosion intothe viscera, and infection are the major complications. Other
potential adverse postsurgical outcomes can affect quality of
life, sexual function, pelvic pain, lower urinary tracts symp-
toms, and patient satisfaction.
Keeping in view these facts, our original aim was to
investigate whether any pre-existing surgical technique can be
used to avoid mesh-related complications; we probably should
reconsider the modern role of the SSF, as this technique
received good reviews by experienced hands and no artificial
material was implanted. The objective of this paper was,
therefore, to update the available data pertaining to operative
complications and long-term outcomes of SSF, as a point of
attachment for POP. Thus, we have used the optimized liter-
ature search algorithm to identify appropriate studies on the
subject of sacrospinous ligament suspension for POP from
Medline [16,17].
Materials and methods
In May 2012, we utilized the optimized literature search
algorithm eTBLAST (http://etest.vbi.vt.edu/etblast3) to
retrieve relevant studies on the use of SSF for POP from
Medline [16,17], using the following keywords: “pelvic organ
prolapse”, “sacrospinous ligament fixation”, and “sacrospi-
nous ligament suspension”. In addition, references from
retrieved publications were checked to find additional articles
on the topic. Published papers from 1995 to 2011 were
selected for analysis. As only two randomized control trials
were conducted on SSF, we included nonrandomized studies
and prospective and retrospective case series in our review.
The “Find Expert” and “Find Journal” functions of the
eTBLAST suggested published relevant studies to the query.
References and reports cited in the identified research articles
and systematic reviews were also examined. Interventions
should include SSF as a point of attachment for POP. To
eliminate confounding bias and effect modification, at least
one arm must include SSF without mesh or graft. All follow-
up periods were allowed. Information on the following pa-
rameters was extracted and entered into a database: study
design, type of intervention, number of patients, follow-up in
months, cure rate, recurrence rate, intra/postoperative com-
plications, and/or uni/bilateral, preventive/therapeutic, or
concomitant procedures. Because this study was a systematic
review, it was exempted from human research review com-
mittee approval.
Results
Table 1 [7,9,12,18e39] summarizes published outcomes of
SSF as a point of attachment for POP. Twenty-seven published
articles were selected; most of them were observational
studies, with only two being published randomized controlled
trials. Twenty-four studies reported an overall cure rate of
84.6% (range 69e100%) and 21 studies reported the
following recurrence rates: apexd5.3%, range 0e14%;
anteriord18.3%, range 0e42%; and posteriord2.4%, range
0e1%.
Table 1
Published outcomes of sacrospinous ligament fixation for POP.
Literature Article type No. of
patients
F/u in
months
(mean
or range)
Uni/bilaterally Therapeutic/
prophylactic
Concomitant
procedures
Cure
rate
(%)
Recurrence
rate
Sze and Karram [12] Review 1062 1e132 82% Apex 3%
Anterior 8%
Posterior .2%
Pasley [18] Retrospective 156 35 (6e38) Unilateral Therapeutic Yes 85% Apex 6%
Anterior 7%
Posterior 1%
Sze et al [19] Retrospective 96 24 Unilateral Therapeutic Yes 71 Apex 4%
Anterior 13%
Posterior 1%
Paraiso et al [20] Retrospective 243 74 Unilateral Therapeutic Yes 69 Apex 5.8%
Anterior 25.9%
Posterior 7%
Hoffman et al [21] Retrospective 45 29 Unilateral Therapeutic Yes 90 Apex 5%
Anterior 5%
Posterior 0%
Bensen et al [22] Prospective
randomized
42 30 Bilateral Therapeutic Yes 67 Apex 2.3%
Anterior 9%
Posterior 4.7%
Hardiman and Drutz [23] Retrospective 125 26.4 Unilateral Therapeutic Yes 98 Apex 2.4%
Colombo and Milani [7] Retrospective 62 82 Unilateral Prophylactic Yes 73 Apex 8%
Anterior 21%
Posterior 5%
Hewson [24] Retrospective 135 8e56 Unilateral Therapeutic Yes 80 Apex 2%
Anterior 5%
Meschia et al [25] Retrospective 91 43 Unilateral Prophylactic/
therapeutic
Yes 94 Apex 5.8%
Anterior 14.5%
Posterior 6%
Lantzsch et al [26] Retrospective 200 58 Unilateral Therapeutic Yes 87 Apex 8.1%
Anterior 1%
Posterior 1%
Maher et al [27] Retrospective 78 19 Unilateral Therapeutic Yes 94 Apex 3%
Anterior 25%
Posterior 6%
Guner et al [28] Retrospective 26 31 Unilateral Therapeutic Yes 88 Not reported
Lovatsis and Drutz [29] Retrospective 216 6e60 Unilateral/
bilateral
Therapeutic Yes 88 Apex 2.5%
Anterior 6%
Posterior 2%
Hefni et al [30] Prospective
non-randomized
109 34 Unilateral Therapeutic Yes 92% Apex 4.9%
Anterior 11%
Posterior 0%
Cruikshank and Muniz [9] Retrospective 695 43 Unilateral Therapeutic Yes 99% Apex 1%
Anterior 5%
Posterior 3.1%
Malinowski et al [31] Retrospective 20 12 Unilateral Therapeutic No 100 Apex 0%
Anterior 0%
Posterior 0%
Allahdin et al [32] Retrospective 25 24 (6e36) Unilateral Therapeutic Yes 92 Apex 8%
Anterior 20%
Estrade et al [33] Retrospective 92 47 (12e156) Unilateral Therapeutic Yes 87.5 Apex 13.5%
Anterior 15.7%
Posterior 0%
David-Montefiore et al [34] Retrospective 51 Not reported Bilateral Therapeutic Yes 93 Anterior 5.8%
Dietz et al [35] Retrospective 133 22.8 Unilateral Therapeutic No 84 Apex 6%
Anterior 35%
Posterior 0%
Baumann et al [36] Retrospective 52 38 Unilateral Therapeutic Yes 94 Apex 3.6%
Anterior 3.6%
Posterior 6%
Aigmueller et al [37] Retrospective 99 55 Unilateral Therapeutic Yes 71 Apex 7%
Anterior 29%
Posterior 5%
(continued on next page)
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Table 1 (continued )
Literature Article type No. of
patients
F/u in
months
(mean
or range)
Uni/bilaterally Therapeutic/
prophylactic
Concomitant
procedures
Cure
rate
(%)
Recurrence
rate
Lopes et al [38] Prospective
randomized
controlled
16 12 Unilateral Therapeutic Yes 50 Anterior 43.8%
Lo and Ashok [39] Retrospective 128 30 Unilateral Therapeutic Yes 91.8 Not reported
F/u ¼ follow up, POP ¼ pelvic organ prolapse.
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[7,12,18,20e30,33,36,38,39], including neurovascular injury
(7.4%, range 0e36%), urinary retention (13.4%, range
0e75%), urinary tract infection (8.8%, range 4e21%), cuff
infection (5.6%, range 0e18%), and cysto- or enterotomy
(1.1%, range 0e2%). All collected articles were placed in the
reference section.
Discussion
The present systemic review used the data of 24 observa-
tional studies with 3893 participants to evaluate the efficacy of
SSF on POP. Sze and Karram [12] reviewed the outcomes of
1062 patients undergoing SSF. Long-term outcomes seemed to
be satisfactory and apical recurrences were not often observed.
Cystocele was the most frequent recurrence, although the
percentage of symptomatic cystoceles was not reported in that
meta-analysis. Retroversion of the vagina leading to an un-
protected anterior vaginal wall has been suggested to predis-
pose to cystocele formation [40]. By contrast, Smilen et al [41]
reported that concomitant SSF with anterior repair did notTable 2
Complications of sacrospinous ligament fixation reported in the literatures.
Literature No. of
patients
Cysto- or
enterotomy
Transfusion
required
Urinary
retention
Cuff
infec
Sze and Karram [12] 1080 9 (0.8) 27 (2.5)
Pasley [18] 156 3 (2) 3 (2) 15 (10) 3 (2
Paraiso et al [20] 243 20 (8) 30 (12) 14 (6
Hoffman et al [21] 45 1 (2) 2 (4) 8 (1
Benson et al [22] 42 1 (2) 0 32 (75) 2 (5
Hardiman and Drutz [23] 125 13 (1
Colombo and Milani [7] 62 0 3 (5)
Hewson [24] 135 0 2 (1
Meschia et al [25] 103 0 7 (7) 14 (1
Guner et al [28] 26 0 0 0
Lantzsch et al [26] 200 1 (0.5) 11 (5.5)
Maher et al [27] 36 1 (3)
Lovatsis and Drutz [29] 293 0 1 (0
Hefni et al [30] 109 1 (0.9) 2 (1.8) 3 (2.8) 3 (2
Estrade et al [33] 92 3
Baumann et al [36] 52
Lopes et al [38] (mesh
versus nonmesh)
32
Lo and Ashok [39]
(combined mesh)
128 0 0 0 3
UTI ¼ urinary tract infection.affect the incidence of recurrent cystoceles. They proposed
maintenance of anterior wall length during SSF to be an
important technical point in avoiding anterior wall recurrence.
Subsequently, Shull et al [42] emphasized recognition and
repair of all anatomic defects, especially in the anterior
vaginal wall, as important technical points in preventing
anterior wall recurrence. Sze et al [19] reported a recurrent
prolapse rate of 33% in patients who had undergone SSF and
transvaginal needle suspension. They thought that all these
might be related to inherent tissue weakness, extensive vaginal
dissection, or anatomic distortion created by surgery.
Paraiso et al [20], who represented the longest mean
follow-up in their series, also performed survival analysis on
patients with significant defects in each vaginal segment. In-
formation on time to failure obtained from the survival anal-
ysis is important to pelvic reconstructive surgeons and can be
used during preoperative counseling of patients undergoing
SSF and vaginal reconstructive procedures. Benson et al [22]
conducted a prospective randomized study of vaginal versus
abdominal reconstructive surgery for the treatment of pelvic
support defects (bilateral SSF and paravaginal repair vs.tion
UTI Nerve
injury
Cardiovascular
complications
Others Death
39 (3.6) 5 (0.5) 2 (0.2)
) 16 (10) 1 (0.6) 1 (0.6) 1 (0.6)
) 9 (4) 1 (0.4) 10 (4) 0
8) 0 0
) 9 (21) 0
0) 10 (8) 0 0 0
0
.5) 0
4) 6 (6) 0
2 (8) 5 (19) 0 0
16 (8) 15 (8) 3 (1.5) 1 (0.5)
7 (36) 0 0
.3) 19 (6) 0
.8) 6 (5.5) 4 (3.7) 1 (0.9) 0
Vaginal hematoma 0
3% de novo
dyspareunia
0
50% mesh erosion 0
4 0 0 Five cases (4.1%) of
mesh extrusion and
mesh shortening (20%)
0
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found that the abdominal approach was more effective for
correction of significant pelvic support defects. By contrast, in
Hardiman and Drutz’s [23] series, SSF and abdominal col-
posacropexy showed equal efficacy. They suggested that the
potential effects of prolapse surgery on the lower urinary tract
should not be overlooked. Any pelvic reconstructive surgery
might cause "straightening of the urethrovesical junction with
restoration of vaginal length and depth" [43], thereby
contributing to future stress incontinence. It is, however,
important to consider the possibility of occult stress inconti-
nence prior to embarking on any form of prolapse surgery, and
when this is suspected, preoperative urodynamic investigation
should be performed with a view to combine vault suspension
with an appropriate anti-incontinence procedure.
In a retrospective caseecontrol study, Colombo and Milani
[7] compared SSF and modified McCall culdoplasty during
vaginal hysterectomy and found that SSF was inferior to
McCall culdoplasty in terms of operative time, blood loss, and
prolapse recurrence. Therefore, they recommended against
SSF as a prophylactic measure for vaginal hysterectomy in
patients with pelvic prolapse. In another trial, Maher et al [27]
compared either iliococcygeus or SSF for vaginal vault pro-
lapse, and found equal efficacy and similar rates of post-
operative cystocele, buttock pain, and hemorrhage requiring
transfusion, despite the fact that iliococcygeus fixation is
bilateral and mimics the natural vaginal supports more closely
than SSF, which deviates the vagina to the right. Hefni et al
[30] conducted a nonrandomized prospective controlled study
to evaluate the performance of SSF with uterine conservation
in the treatment of uterovaginal prolapse in women over the
age of 60 years, and concluded that this was a safe and
effective surgical option that can benefit elderly patients with
uterovaginal prolapse. It avoids the potential morbidity of
vaginal hysterectomy and is associated with a high success
rate. Later in Dietz et al’s [35] series, a similar finding was
confirmed.
David-Montefiore et al [34] focused on functional results
and quality of life after bilateral SSF for genital prolapse.
Using two quality-of-life questionnaires, namely, the short
forms of the Incontinence Impact Questionnaire (IIQ-7)
adapted to urogenital prolapse [44] and the Pelvic Organ
Prolapse and Urinary Incontinence Sexual Function Ques-
tionnaire (PISQ-12) [45], they found that social life and
emotional status improved significantly after bilateral SSF.
The use of visual analog scales confirmed this improvement in
quality of life. Baumann et al [36] studied sexual function
after SSF for vaginal vault prolapse. They used the Female
Sexual Function Index to evaluate six different domains of
sexual function: desire, subjective, arousal, lubrication,
orgasm, satisfaction, and pain [46]. The study has certain
weaknesses: it was only a midterm follow-up assessment and
sexual function was not evaluated prior to the intervention;
therefore, we could not determine postoperative improvement
or deterioration. However, this study serves as a reminder for
urogynecologists that future studies need to address sexual
function when vaginal surgery is investigated.Lopes et al [38] conducted a prospective nonblinded ran-
domized controlled trial to assess the efficacy of transvaginal
polypropylene mesh versus SSF for the treatment of uterine
prolapse, and came up with similar results. However, this study
had some limitations, including a nonblinded and small sample
size. Lo and Ashok [39] combined anterior transobturator mesh
and SSF for women with POP and observed an objective cure
rate of 91.8% over a median follow-up of 30 months. Introital
ultrasonography was used to investigate the morphology of the
implanted mesh. In addition, mesh folding, vaginal mucosa
thickness, and meshmargin were measured. They noted that the
anterior vagina mesh deployed seemed to cover a lesser area
than anticipated, which implied that the physician should warn
the women who underwent mesh surgery about the possibility
of cystocele development postoperatively.
Finally, two similar reviews were conducted by Yazdany
et al [47] and Petri and Ashok [48]. Yazdany et al [47]
reviewed some studies that used magnetic resonance imag-
ing to assess vaginal position following SSF but showed
different results, which implied that more studies are needed to
draw a conclusion about the exact impact of SSF on the
positioning and recurrence of anterior vaginal wall prolapse.
Petri and Ashok [48] studied the anorectal function after SSF,
but could not make any specific conclusion.
Complications of SSF are summarized, and the case series
provided the majority of evidence in relation to the compli-
cations of SSF, such as buttock pain, neurovascular injury,
urinary retention, urinary tract infection, cuff infection, cysto-
or enterotomy, cardiovascular complications, vaginal hema-
tomas, abscess, and pelvic hemorrhage. The most severe
intraoperative complication from SSF, although uncommon, is
the pelvic hemorrhage from laceration of the hypogastric
venous plexus or pudendal vein. Hemorrhage can be managed
by tight vaginal packing, arterial ligation, or hemo-clips [9].
Buttock pain caused by nerve injury is seen occasionally. If the
pain is severe or associated with paresthesia, reoperation and
relocation of the suture more medially are often suggested
[12]. In addition, Alevizon and Finan [49] stated that symp-
toms of severe pudendal neuropathy were relieved 2 years
after the removal of the suture by a primary operation.
Cysto- and enterotomies took place infrequently, as has
been the case in a previous review by Sze and Karrem [12].
Cuff infection and urinary tract infection are also observed
occasionally. Mechanisms underlying these, however, are less
understood. Urinary dysfunction is sometimes reported from
sacrospinous ligament suspension. Voiding dysfunction is
usually connected with concurrent additional operations such
as anterior colporrhaphy or Burch colposuspension [26,43]. It
may be caused by either vesicourethral junction straightening
or a significant reduction in urethral closure pressure [12].
Sexual dysfunction has been described as one of the compli-
cations following SSF. Given et al [50] described shortened
vagina after SSF and if maximum vaginal length is the
objective, it is best maintained with a sacral colpopexy.
However, because of the very small number of participants the
difference was not statistically significant. By contrast, Weber
et al [51] noted that vaginal length did not correlate well with
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undergoing SSF, noted the presence of dyspareunia only if
vaginal narrowing had occurred. Lopes et al [38] observed that
sexual dysfunction rate was higher in the polypropylene mesh
group than in the SSF group. Lastly, Lo and Ashok [39] re-
ported five cases (4.1%) of mesh extrusion and mesh short-
ening (20%); shrinkage, and thickening were also observed.
We preferred the surgical technique proposed by Miyazaki
[53], which uses a Miya hook ligature carrier. The significant
advantages of this technique are that it is safer and easier
because the ligature carrier enters the sacrospinous ligament
under direct palpation of distinct landmarks and is then pulled
down into the perirectal space below. We also used 1-O
MONOCRYL Plus Antibacterial (poliglecaprone 25) Suture
(Ethicon, Somerville, NJ, USA) and intraepithelial fixation in
both vaginal fornices with full thickness. In addition, to avoid
potential damage to pudendal vessels and nerve, we used a
long Allis to grasp the sacrospinous ligament just medial to the
ischial spine, and since then no nerves damage happened.
In conclusion, SSF with pelvic floor reconstruction is a
well-documented means of correcting genital prolapse. As a
vaginal procedure, it facilitates concurrent pelvic floor repair,
helping patients achieve relief of symptoms. Very few ran-
domized controlled trials are available; most of the studies on
surgery for POP are observational studies or nonrandomized
caseecontrol studies. Thus, a comparison of results of these
techniques is difficult. Prospective randomized studies are
needed in the future to investigate SSF-related issues further.
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